Abstract
Introduction
Tumors of the parapharyngeal space (PPS) are rare, accounting for about 0.5% of head and neck tumors; about 80% of these tumors are benign lesions, most commonly salivary and neurogenic neoplasms. 1 Surgical management of PPS tumors is challenging due to the complicated anatomy of the PPS, both in terms of access and the critical neurovascular structures that lie within this space. External surgical approaches (i.e., transcervical, transparotid, and transmandibular) are the stanadrd approaches to date. [2] [3] [4] These open approaches leave a visible scar on the face or neck, and all have the disadvantage of a high morbidity rate. 4 Although the traditional transoral approach to the PPS does not leave a visible scar on the face, it has the major disadvantages of poor exposure, and the risks of catastrophic hemorrhage, tumor rupture, and inadvertent cranial nerves injury, and therefore has not been recommended. 5, 6 Recently, a few small case series have been published and demonstrate that endoscopy and a robot can be used transorally to resect large benign parapharyngeal space tumors. [7] [8] [9] [10] In this report, we review the cases of 9 patients who underwent treatment for PPS masses via an endoscopic transoral approach. We discuss the potential advantages and disadvantages of this approach compared with the external surgical approaches, the traditional transoral approach, and transoral robotic surgery. We report our early experience to add to the preliminary body of literature supporting endoscopic transoral resection for tumors of the PPS.
Patients and methods
Between September 2014 and March 2016, 9 patients with large, primary tumors of the PPS were treated by endoscopic resection via an intraoral approach at the Department of Otolaryngology-Head and Neck Surgery, Beijing Anzhen Hospital and the Department of Otolaryngology-Head and Neck Surgery, Beijing Tongren Hospital, both affiliates of Capital Medical University in Beijing, China.
The diagnoses were based on history, physical examination, and imaging including computed tomography (CT) and magnetic resonance imaging (MRI). CT or MRI was used to delineate the extent of the tumor and its relationship to the internal carotid artery (ICA) (figure 1). Patients were excluded from a transoral approach when the tumors were posterolateral to the ICA or appeared to be malignant. All lesions were confirmed by histopathology after surgery.
Surgical technique and procedure. All surgeries were conducted by senior authors and under general anesthesia with nasotracheal intubation via the contralateral nasal cavity of the lesion. After intubation and standard preparation, a Davis retractor was placed in the mouth and used to retract the tongue and the constrictors during dissection. An assistant held the endoscope and provided suction to aid the view of the primary surgeon and held other instruments to aid exposure (four-handed technique).
The endoscopic transoral surgery was completed using 0, 30, and 45°, 5-mm endoscopes in different stages. The 0° endoscope was used primarily, and the other angled endoscopes were used as needed. After palpation of the tumor through the oral cavity, the location and boundary of the tumor were identified. Then, a vertical mucosal incision extending from the soft palate to the lower pole of the tonsil was made over the tumor with monopolar cautery. The incision length was about 3 to 5 cm depending on the size of the tumor.
Tonsillectomy was carried out for better exposure when the tonsil was beyond the pillars. Then the submucosa, loose connective tissue, and the superior constrictor muscle were dissected and separated carefully, and small vessels were cauterized with bipolar coagulation or via the ultrasonic scalpel to avoid bleeding. All tumors appeared as well capsuled, hard, and mobile, without deep infiltration of surrounding tissues.
Once the tumor border was exposed, careful fine and blunt dissection was used to gently detach and isolate the tumor from PPS attachments along the capsule to avoid tumor rupture. The dissection started from medial direction and then proceeded in a lateral and deep direction. The tumor was pushed to the center line, and the tissues on the tumor surface were pushed to the opposite side by the elevator to expose the deep PPS (figure 2).
The endoscope helped identify the ICA and IX-XII cranial nerves. In some cases, the surgeon's fingers could palpate the beat of the ICA. Because the tumors were within the prestyloid compartment, there was little risk of neurovascular injury. Small vessels were cauterized with bipolar coagulation. In the lower pole of the tumor, feeding vessels could be found and were ligated or cauterized with the ultrasonic scalpel or bipolar. Finally, the tumor was successfully separated from the PPS and removed through the oral cavity entirely. In 2 patients, the tumors were multilobulated but removed in the same fashion as the other tumors. After tumor removal, angled endoscopes were used to search for possible concealed residual tumor tissue and to inspect the PPS for bleeding. The wound bed was thoroughly irrigated with saline to wash out any possible residual tumor cells and to identify sites of bleeding that would be cauterized with bipolar coagulation.
A thin negative-pressure drainage tube was inserted into the cavity to eliminate dead space, exited via the mouth, and the incision was closed watertight in a layered fashion with 3-0 absorbable sutures. All patients received steroids and antibiotics to alleviate local edema and prevent infection for at least 72 hours after surgery. Ethical considerations. The Committee for Ethics in Clinical Researches of Capital Medical University approved this study, and written informed consent was provided by all patients.
Results
There were 6 men and 3 women, with a median age of 51 years (range: 19 to 67) (table). Tumor size ranged from 2.5 to 6 cm. All tumors were removed completely and successfully without rupture. In 7 cases, pathology revealed pleomorphic adenoma: 1 case was schwannoma and 1 case was malignant pleomorphic adenoma. The patient with the malignant pleomorphic adenoma underwent radiotherapy (70 Gy) 4 weeks after the surgery.
The average operative time was 88.33 minutes (range: 35 to 180). The blood loss during surgery was minimal (average: 28.33 ml). The operative time and the blood loss were increased slightly when the tonsillectomy was carried out. There were no cases of infection, salivary leakage, cranial nerve injury, or significant bleeding. We observed no neurologic dysfunction (such as facial paralysis, Horner syndrome, vocal fold paralysis, dysarthria, or dysphagia). No patient developed severe pain, major swelling, or dyspnea.
All patients started on a liquid diet in the first 3 postoperative days and were discharged in 6 days on a regular diet. All wounds healed uneventfully soon after removal of the negative-pressure drainage tube, which occurred within 3 days after surgery. There were no recurrences after 3 to 20 months follow-up (figure 3). All patients were extremely satisfied with the absence of a visible scar on the neck or face. All patients regained normal swallowing function after surgery.
Discussion
Surgical management is the most common decision for patients with PPS tumors, although observation may be an appropriate management option for selected patients. Surgical management of PPS tumors is challenging due to their position, which is adjacent to many important structures such as the ICA, the posterior cranial nerves, and the internal jugular vein. 1 The choice of surgical approach is dependent on the size, location, and histopathology of the tumor. The main goal of this surgery is to obtain an excellent view and to control major vessels and nerves.
The traditional intraoral approach was first reported in 1988. 11 It was regarded as "blind" because of poor lighting and poor exposure, and therefore is generally not used. Poor exposure may cause greater morbidity such as uncontrollable bleeding, nerve injury, capsular rupture, tumor spillage, and incomplete removal during surgery, which may lead to relapse. 5, 6, 11, 12 Hence, some authors advocated external surgical approaches such as transcervical, transparotid, and transmandibular as the 14 Endoscopic surgery has many advantages, including smaller incisions, less tissue damage, and direct vision of a magnified and illuminated operative field. With the advent and advancements of endoscopic surgery for other areas of the head and neck, applications have extended to other regions of this complex anatomy outside the paranasal sinuses. The PPS may be one such application.
The first time endoscopy was used to excise benign PPS tumors via a transoral approach was in 2014. 7 In 2015, Li et al 8 and Wang et al 9 published papers describing the management of five benign PPS tumors via a transoral approach, which demonstrated that endoscopy may be a useful and safe tool to remove benign lesions in the PPS. Our series of 9 patients, including 1 with a malignant lesion, adds a large amount of data to the existing literature.
The major advantages of PPS surgery via the endoscopic transoral approach are no external scar and minimal invasiveness to the vital structures such as the IX-XII cranial nerves or the internal carotid vessels. The magnified and illuminated view overcomes the disadvantage of a "blind" traditional transoral approach. The vital nerves and vessels can be magnified and easily preserved. Clear identification of the tumor capsule and its delicate dissection can be achieved easily with different kinds of angled endoscopes.
With the wide applications of endoscopy, the endoscopy setup time was short (<5 minutes). The blood loss was minimal and the operative duration was short. Also, the recovery of swallowing function was quick and no infections occurred. We found this procedure to be feasible, safe, and effective.
One potential disadvantage of this approach is that the surgeon may have difficulty in controlling ICA rupture. This approach is suitable for tumors medial or anteromedial to the ICA, but not for tumors with no clear boundary or features of local invasion, especially the carotid and IX-XII cranial nerves. The patients should be selected carefully preoperatively. The surgeon should be familiar with both the open and endoscopic techniques and be able to convert an endoscopic approach to an open approach if necessary.
In patient 5, the schwannoma originated from the vagus nerve sheath. The tumor was separated from the nerve trunk carefully without postoperative vocal fold paralysis or dysarthria. Ijichi et al reported that only 40% of patients with vagus schwannoma had postoperative temporary vocal nerve palsy. 15 When the schwannoma was too large to remove through the incision, a microdebrider could be used carefully to obtain an intracapsular volume reduction without tearing its capsule. We did not apply this technique, although it was strongly suggested by some authors. 16, 17 To date, there are no reports of malignant lesions in PPS being treated via an endoscopic transoral approach. A tumor in one of our patients (patient 2), however, was considered a malignancy at final pathology despite benign appearance on preoperative imaging ( figure  4) . Nevertheless, the surgery was successful without recurrence after 14 months of follow-up. This outcome implies that some malignances with an intact capsule can be resected completely via this approach. We concede that we provide only one such case with a short follow-up. Some recurrences of malignant pleomorphic adenomas may occur after many years. Therefore, the oncologic safety of treating malignant lesions via this approach requires validation in larger numbers and with longer follow-up.
Our study focused mainly on prestyloid tumors. Further study is needed to determine whether this approach can be used in the retrostyloid space.
Recently, some authors have reported successful PPS surgery via a transoral approach using a robotic surgical system. 10 The costs of the complex equipment eArly exPerience in endoscoPic trAnsorAl resection for PArAPHArynGeAl sPAce tumors required (approximately $1.5 to $2.0 million), the lack of tactile sensation, and the extensive training for hand-eye coordination with a significant learning curve preclude its widespread use, especially in developing countries. 18, 19 Given the widespread familiarity of endoscopic technique and access to relevant technology, the endoscopic approach to the PPS may be a viable alternative to robotic surgery for many surgeons worldwide.
Conclusion
Resection of PPS tumors via an endoscopic transoral approach appears to be feasible, safe, and effective. Potential advantages of this approach include an excellent surgical view, rapid surgical access, less tissue injury, avoidance of external scar, fewer postoperative complications, and less morbidity. Our results require validation in larger numbers and with longer follow-up.
